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We have attempted to deposit hard carbon films using the
ionized cluster beam deposition method with organic materials. The
principle idea was to have the organic molecules to decompose on
impact with the substrate. To date, we have been unsuccessful in
this endeavor. The difficulties encountered and our proposed
solutions are detailed below.

A major problem involved the decomposition of our organic
starting material in the crucible. This was anticipated from the
beginning of the project. We hoped to use lower crucible
temperatures to reduce decomposition. However, we eventually
increased crucible temperatures to increase the deposition rate.
This resulted in more hydrogen in the chamber and our 50 i/s
turbomolecular pump was unable to maintain a pressure below about

8 x 10-4 torr.

The first order fix to this problem was to install a CTI

For f
cryotorr-100 cryopump. This increased the overall pumping sp2ed by .1 @
O
a factor of seven and allowed us to pump water at 1100 I/s and N .

Lono

hydrogen at about 500 I/s. Neither water nor hydrogen could be I

on/
pumped with the turbomolecular pump. This problem also revealed ‘lﬁ;:/:oa
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some shortcomings of our ionized cluster beam source design.

Larger aperture nozzles were needed to increase the deposition
rate with a minimal increase in the crucible temperature. We also
found that varying the acceleration voltage did not have an
appreciable affect on film growth. This was observed to be
independent of the operating parameters of the ionization stage. As
a result, we believe it likely that there are few ionized clusters in
the beam. The source has been redesigned to move the ionization
stage closer to the nozzle exit. The greater beam density at this
location will allow more effective ionization to occur. We are also
adapting a time of flight mass spectrometer to the station to carry
out real time analysis of the ion composition and percentage of the
depositing beam.

Drawings of the new source and vacuum chamber are attached.
We are currently in the process of assembling the new station and
hope to present some results at the American Physical Society
meeting in Cincinnati, OH in March 1991. We have enilisted the aid of
one undergraduate volunteer on this project and are currently
seeking funding to extend the work into the area of optically

nonlinear organic film growth and device fabrication.
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2 pkg $S-CY-1500/3000 17.00 117} .00 Busmens ran s
propucTion O wosno. L L o
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REQUISITION '
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Garden City, NY 11530
REQUEST DESCRIPTION PRICE AMOUNT APPROVALS:
QUANTITY UNIT
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